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Facilities:and methods of cnnducting classes in special Juu*

physical training for increasing| the péychological resistance

to various flight factors play an important role in maintalning
the combat readiness of the pilot 1n stress situations. However,
these facilities are still loosely tied into a single systen.
Scattered types of physilical traihing directed toward the forma-
tion of psychophysiological qualities must ke combined with
other facilitles, taking into acpount the specifics of flight

b

activity. o e
'
| e

7 T8pecial physical training should be set up based on general
physical training in accordance %ith the missions carried out by
any particular branch of aviation. At each stage of professicnal
improvement and conditloning foriresistance to unfavorable fac-
tors of flight, as well as duriné mastery of flights with combat
applications and maximum use of éhe tactical-technical capacities
of the aircraft, physicail conditioning of the organism can become
an important condition for accomﬁlishing the mission, particularly
durlng exposure to different extremal factors. Every pllot must
remember that resistance of the ?rganism to g—-forces improves

in the process of exercises on s@ecial equipment (swing-bar,

swing board, etc.); as well as 1ight athletics and gymnastics.

¥Numbers 1n the margin indicate pagination of original
foreign-fext. . - - e
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By the ald of physical traihing faecilities, one ean lncrease

resistance to g-forces by 30 ——FMO%. As investigations have :iwow
shown, the conditioning effect OE physical training appears after
20 — 30 hours . of exercises. ..Therefore,-..ene-hour special exer-—

clses should be conducted three %imes a-week. In the preparatory
part, it is desirable to include}walking, running, and general
developmental exercises, as well] as special exercises to strengthen
the abdominal muscles and the muscles of the trunk (all possible
bending maneuvers and turns of t%e-trunkg-usingfgymnastic benches,
the parallel bars and other geari for this purposes). In the basic
part, one can. include the 400 me%er run in one exercisenperiod

and special and gynmastic gear wbrkoufs in another. The final

part of the exereilses 1s conducted aecording to generally used

|
i

plans.

An actilve-and cognizant attatude of the'pilobrtoward special
physical exercise 1s a very impoﬁtant condition, If the pilot
knows the psychophysilologleal fuhdamentals of unfavbrable flight
factors and the possibilities of increasing the resistance of
the organism to these factors, he forms a certain psychological

attlitude with respect to the exe%cise period.
!

Today, means and methods ha%e been developed for inereasing
the organism's resistance to rol%, hypoxia, and breathing under
excess pressure. Resistance to roll can be increased by training
on the guad-bar and on ordinary swings and Barany chairls, With a
gradual increase in the time of exposure to angular accelerations,
one can succeed in significantly!increasing the adaptation of the
" orgariism to this factor. | '

§

During active conditloning, physical exercises are employed
which produce -different acceleragions which affect the -vestibular
analysor. These are acrobatic exercises, exercises on the swing

board, gymnastic rings, and other special equipment, as well as
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swimming using the "ecrawl" stroké, lsports, and pegﬁﬁ;g-wJ',u

other types of physical training. ‘A large place in the organiza-
‘tion of such training is given o%erall'strengthening of the
organism and the nervous System:J'The'Eﬁfﬁng”muscles of the trunka
particularly those of the abdomeﬁ, prevent the displacement of
internal organs under exposure.t@ accelerations and withstand roll.

The advantage of active training over passive training
‘consists in that in training thelorganism we stféngthen the health
and form a number of other qualiﬁies necessary for flight per-
sonnel. Physical traininghto‘inérease psychophysiclogical rééié%
tanée fo roll 1s easily combined with conditilioning resistance to

g~forces. The plan and means oflexércising remain the same,
except acrobatlc exercises are uged.in the preparatory part, with
turns and somersaults, while in ﬁhe basic part more exercises on
the swing bar and other special gear are included. If possible,
1t is desirable to conclude thé”ﬁHSic part with swimming using ~
the "crawl" stroke and acrobatic exercises in the water.
i

For increasing resistance tq hypoxia, physical exercises
involving constant adaptation of{the psychophysioclogical functions
of the organism to oxygen deficiéncy aremuseful — for example,
running medium and long distanceé, walking on skls and swimming,

{
w

High altitude resistance deﬁeloped in the course of physical
training has a number of advantages over that received in the
pressure chamber (passive). In %he first case, the organism

adapts to oxygen starvation with?clearly<pronounced psychophysi-
ological reactions against a bacﬁground of cumulative fatigue.

" During this process, the cardiovaécular and respilratory systems -
become conditioned, .the interactilon of all systems of the organism
- is coordinatéd more clearly, morﬂle/willpower qualities are formed,
as well as the capacity to overcgmé the feeling of fatigue. :
'waever,monewshould.not.fail.touﬂote“thatﬁ$heneffect is achieved
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Only'ﬁith”iﬁéénéive and heavy 1o?ding. For increasing_high ek
altitude resistance, it is expedient to conduect exercises not
less than 2 — 3 times per week,yfor a period of 2 — 2,5 months.
Over this period of’time;ﬂfirﬁ”f%ﬁigtaﬁdé“fof’thé‘éhsuing E — 8

months is developed. ?

[
|
All these exercises for forming a high degree of resistance

are conducted according to the rules on physical training.

Experience has shown that distances must be as follows: for

swimming — 500 — 700 meters; for cross—country running -— 3 km;
for ski training — 10 km. 1In skiing, it is recommended that one
vary methods of training — at first only uniform distances are

covered, then varied ones, and, #n accordance with this, the
length of the training distance ;s changed.
|

During flight to intercept“ﬁ’ﬁarget, the pilet experiences
great emotional and physical stréss: a whole complex of factors
acts on him, and his resistance ﬁo these factors will determine,
in the final analysis, the success of fulfilling the mission.
Rapid takeoff, a large flow of ipfofmation requiring rapid pro-—
cessing and response actions, ma%imum use of the tactlcal-
“technical data of the aircraft aﬁd a high degree of responsibility
for fulfilling the mission — ali these factors are to a known
degree factors which cause significant1jﬁ§i§ﬁ§@hysiological
reactions in tﬁelorganism of theipilot. The primary means of
physical training for such flighés are sports, relay races,
personnel contests, as well as man-to-man combat and types of

1
sports involving elements of risﬁ.

|
As investigations have showﬁ, cadets who have good physical
data (motor coordination, muscular sense) developed in the pro-
ceas of training through sports &ere,taught to Intercept airborne
targets two.-times. more. rapidly--(than-those whe had not). .
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| - Low altitude rlights also h?ve their specific characteristics
and are a cause of neuropsycholo?ical stress among flight person-
Nel. The nearness of the ground, the complexity of visual orien=-
taticn, the constant shlftlng.oﬂuatxention and.the necessity for
Strict observance of the flight reglme — all these factors com~ o
plicate the activity of flight personnel. High speed flights
increase even more the tempo of gctivity-of-flight crews: the
Search time is decreased, as‘areitimes for target acquisition
and  recognitiony aiming, and bomﬁing. - One should also take the
fact into account that low altitpde flights are accompanied by
high alr turbulence near the grohnd, which causes varlable g-forces
and creates additlonal physical and psychological stresses.
"Special physical training f%r_such-flights should be directed
toward improving the adaptive me?hanisms of the organism of the
pilot, with respect to the unfavbrable factors of low altlitude
flights. | i
|
A special place in the compiex of facilities for special
physical training is occupied-byiexerciSes for improving the
emotional resistance,: attention, and motor coordination, as well
as resistance to g-forces. These include sports (basketball,
handball, closed net volley ballL and table fennis), gymnastic
exerclses, exercises.on special %raining apparatus (swing bar,
swing board, gymnastic rings), acrobatic exercises, etc. When
planning, one should provide for;exercises to condition the cardio-
vascular system, the respiratory%organs, and overall working
capacity (ecross-country runs, ruhning different distances, ski
training, swimming). Exercises conducted in combination are
very imporftant. In a single exe{cise sesslon, one should employ
specific means with constantly changlng psychophy31ologlcal loads,g
as .well as.-loads involving concentratlon and rapid shifting-of -
attentlon. A mandatory condltlop is high tempo of the exercise
session aimed at tralning for low altitude flights.



““Tﬁé.éviafibn physician and‘%he physical traihihg supervisor
must have a good knowledge of the individual characteristics of
the pilots, and, together with tbe commander, determine the most
efficient means ahd'methods'of”thSiééI”tfaiﬁing; taking into
account the various stages of tréining and perfection of skills in
low altitude plloting. |
|

Unfortunately, norm estimates 'in different sections of
physical tralnlng do not yet adequately reflect the preparedness
of fllght crews to fulfill any particular flying assignments. In
most cases, these estimates are not ilnked with flight training
either with respect to time or the stages:of professional
improvement. ; '

In our view, planning physi?al‘training must answer a basic
question: what is done at physibal exercise sesslons to lucrease
the combat readiness of flighﬁ'éféws and flight safety? As both
experience and special investiga%ions have shown, for this pur-—
pose it dis necessary at least on@e per quarter to conduct physical
préparation of flight personnel,ientering‘notes in flight and
medical records. During this prbcess, the pilots are obliged to
accomplish special exercises (tests), whogse guality of accompllsh$
ment reflects the psychophy81ologlcal resistance to flight
factors. In case of inadequate £reparatlon, the physicilan,
together with the physical exerc1se supervisor, prescribes a
combination of exercises for increa51ng the adaptational capac1t1es
of the organism to the unfavorable factors of flight. Naturally,
during the estimate of physical %raining, both the specifilcs of
flight duties and the specific c@nditions of professional
activity, or the level of professional training of the pilot,

i
must be used. |



CRECOMMENDED COMBINATIONS OF PHYSIOLOGICAL EXERCISES -
(Approximations)
5 .

TIRPISIoE et Drerplses Norms
developed (te?ts) (minimum)
Resistance to o’ From a sitting position, thio Carry out clearly ;
roilrand’ spatial boUsomersaults forward, eyes in ten seconds., °

orientation closed, stanﬁ, one step to  Deviation or
the'left, right turn, stand, unstead posture
2 three seconds, open eyes. - are considered
: ' | :  incompleted
! exercise.
‘Resistance to Run 400 meters and do a “Run 400 meters
g~forces turn on the horizontal in 67 seconds wik
bar. \ with three 1ifts
; ' and turns in
! military uniform.
|
Resistance to Cross-— country run 3 km, 3 km — 13 min
hypoxia or skl 10 km, or 0 sec
breaststroke, SW1mm1ng, 10 km — 60 min
200 m. "; 200 m — 4 min
| : 50 sec
Resistance to . Swim using the "crawl" 100 m — 2 min
breathing under stroke — 100 m, or , 10 sec
excess pressure swim in combination hoo m — 7 min
No. 1 —— MUOim. . 20 sec
S : W1th submersion
| . under water every
; 25 meters
Rapidity of For flight personnel — Minimum result
actions and exerclses with a ball, Tfor first age
funections of ‘ (exercise) from military " group.
attention sports comblnatlon

The table shows approximate| combinations of physical exercises
(tests) whose accomplishment, tolour view, can be viewed as the

lower level, 1.e., the minimum for the pilot. The suggested

combination of exercises and the|norms of their accomplishment

correspond to the minimum requirements for estimating the

physical and psychological preparedness for flight. .

Translated for~National Aeronautics -and-Space ‘Administration under

contract No. NASw 2483, by SCITRAN, P.O. Box 5456, Santa Barbara, -
California 93108 .
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